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(57) Since the large amount nozzle arrays (102-L) 
are disposed at first columns and the small amount noz- 
zle arrays (102-S) are disposed at second columns on 
both sides of the shifting directions along the main scan 
direction, the deflection of the ink droplet caused by the 
first air flows is totally reduced. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an ink jet head 
of an ink jet printer, and more particularly, it relates to 
an ink jet head in which a plurality of ink nozzles are 
disposed along a sub scan direction in each of plural 
nozzle arrays disposed along a main scan direction. 

Related Background Art 

[0002] In recent years, ink jet printers have been gen- 
erally popularized as printer apparatuses, and high 
speed printing and high quality printing of the printer 
have been requested. In a general ink jet printer, by shift- 
ing a print medium in a sub scan direction while shifting 
an ink jet head in a main scan direction, a dot matrix 
image is formed on the print medium by ink droplets dis- 
charged from the ink jet head. 

[0003] In the general ink jet head, plural ink nozzles 
are disposed along the sub scan direction in a nozzle 
array, and, in a full-color ink jet head, first to third primary 
color nozzle arrays for individually discharging three pri- 
mary color ink droplets are disposed side by side in the 
main scan direction. With this arrangement, although 
the ink jet head can form a color image having good 
color and a high resolving power at a high speed, now- 
adays, further high image quality has been requested. 
To this end, as means for printing the high quality image, 
there has been a technique in which dense ink and 
sparse ink are used as the same color ink. Further, al- 
though the high image quality can be achieved by de- 
creasing a diameter of each ink nozzle, it is not desira- 
ble, because a print speed is reduced in comparison 
with the conventional technique if the nozzles are not 
disposed with high density and many nozzles are not 
prepared. Further, in many cases, although gradation 
expression achieved by changing an amount of the ink 
droplet is performed by using the same nozzle in the 
prior art, in order to permit the gradation using the same 
nozzle, it is difficult that the image quality is elevated to 
the lever achieved by using the dense and sparse inks 
due to limitation of arranging density and limitation of 
the small liquid droplet miniaturization caused by limita- 
tion of layouts of heat generating elements and wirings. 

SUMMARY OF THE INVENTION 

[0004] By reducing a discharge amount of the small 
liquid droplet sufficiently and by providing a large droplet 
discharging nozzle and a small droplet discharging noz- 
zle separately in order to enhance the integrated de- 
gree, the discharge amount of the small liquid droplet 
can be made to a desired level. 
[0005] In order to achieve such an image having the 



high resolution image, although the large droplet dis- 
charging nozzle and the small droplet discharging noz- 
zle are integrated on a single substrate, the Inventors 
found that, for example, if the discharge amount of the 
5 small liquid droplet becomes about 2 pi, the droplet is 
apt to be influenced by an air flow to worsen accuracy 
of dot placement. 

[0006] Accordingly, an object of the present invention 
is to provide an ink jet head in which influence of an air 
10 flow affecting upon small droplet discharging nozzle is 1 
reduced thereby to form a high quality image by install- 
ing a large droplet discharging nozzle and a small drop- 
let discharging nozzle in consideration of the influence 
of the air flow. 

15 [0007] The present invention provides an ink jet head 
which is shifted in a main scan direction at a position 
opposed to a print medium shifted in a sub scan direc- 
tion and in which, when the head is shifted in the main 
scan direction, an ink droplet is discharged from any ink 

20 nozzle toward the print medium, the head comprising a 
plurality of first nozzle arrays including nozzles arranged 
along the main scan direction and adapted to discharge 
ink droplets and a plurality of second nozzle arrays in- 
cluding nozzles for discharging ink droplets each having 

25 an amount smaller than that of the first nozzle arrays 
arranged in the main scan direction and wherein the first 
nozzle arrays are disposed adjacent to and on both 
sides of the second nozzle array. 
[0008] With this nozzle arrangement, in the ink jet 

30 head according to the present invention, influence of an 
air flow of the adjacent nozzles in the small amount noz- 
zle array affecting upon the ink droplet can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

[0009] 

Fig. 1 is a plan view showing an ink nozzle pattern 
of an ink jet head according to an embodiment of 

40 the present invention; 

Figs. 2A and 2B are views showing an internal 
structure of the ink jet head, where Fig. 2A is a plan 
view of a silicon substrate and Fig. 2B is a longitu- 
dinal sectional front view of the ink jet head; 

45 Rg. 3 is a perspective view showing a condition that 
the ink jet head is mounted to a head main body; 
Fig. 4 is a perspective view showing an internal 
structure of an ink jet printer according to an em- 
bodiment of the present invention; 

so Fig. 5 is an exploded perspective view showing a 
condition that an ink cartridge is being mounted to 
a carriage; 

Fig. 6 is a schematic view showing a condition that i 
ink mist is collected by swivel air flows; 
55 Fig. 7 is a plan view showing an ink nozzle pattern 
of an Inkjet head according to a first alteration; and 
Fig. 8 is a longitudinal sectional front view showing 
an internal structure of an ink jet head according to 
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a second alteration. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(Construction of embodiment) 

[0010] Now, an embodiment of the present invention 
will be explained with reference to Figs. 1 to 5. As shown 
in Fig. 1, an ink jet head 100 according to this embodi- 
ment is of reciprocal type capable of coping with full- 
color printing and, in this head, ten nozzle arrays 102 
each including a plurality of ink nozzles 101 arranged in 
a sub scan direction are arranged in main scan direction. 
[0011] More specifically, in the ink jet head 100 ac- 
cording to the illustrated embodiment, the ten nozzle ar- 
rays 102 comprise nozzle arrays 102-Y, 102-M and 
102-C for discharging ink droplets D-Y, D-M and D-C 
having respective Y, M and C colors as three primary 
colors, respectively, and the nozzle arrays 1 02-Y, 1 02-M 
and 102-C for Y, M and C colors are symmetrically dis- 
posed with respect to the nozzle arrays for Y color along 
the main scan direction. 

[001 2] Further, in the ink jet head 1 00 according to the 
illustrated embodiment, the ten nozzle arrays 102 in- 
clude a plurality of large amount nozzle arrays 1 02-L for 
discharging an ink droplet D-L having a predetermined 
f irst liquid amount, and a plurality of small amount nozzle 
arrays 102-S for discharging an ink droplet D-S having 
a second liquid amount smaller than the first liquid 
amount. 

[0013] For example, the first liquid amount of the ink 
droplet D-L is n 5 pi (pico-liter)" and the second liquid 
amount of the ink droplet D-S is "2 (pi)*. Incidentally, to 
simplify the explanation hereinafter, the first liquid 
amount is referred to as "large amount" and the second 
liquid amount is referred to as "small amount". 
[0014] More specifically, the C and M nozzle arrays 
102-C and 102-M include large amount nozzle arrays 
102-CL and 102 ML and small amount nozzle arrays 
102-CS and 102-MS; whereas, the Y nozzle arrays 
102-Y include only large amount nozzle arrays 102-YL. 
[0015] Since such nozzle arrays 102 are arranged 
symmetrically with respect to the Y nozzle arrays in the 
main scan direction as mentioned above, in the ink jet 
head 100 according to the illustrated embodiment, the 
nozzle arrays 102-CL(1), 102-CS(1), 102-ML(1), 
102-MS(1), 102-YL(1), 102-YL(2), 102-MS(2), 102-ML 
(2), 102-CS(2) and 102-CL(2) are arranged in order 
from one end to the other end of the main scan direction. 
[0016] Thus, in the ink jet head 100 according to the 
illustrated embodiment, regarding the shifting direction 
along the main scan direction, the large amount nozzle 
arrays 102-L are disposed in at least first columns and 
the small amount nozzle arrays 102-S are disposed in 
second columns. Incidentally, the ink nozzle 101 -L for 
discharging the large amount ink droplet D-L has a cir- 
cular shape having a diameter of "16 (jim)" for example 



and the ink nozzle 101 -S for discharging the small 
amount ink droplet D-S has a circular shape having a 
diameter of "10 (u.m)° for example. 
[0017] Further, although the Y, M and C nozzle arrays 

5 102-Y, 102-M and 102-C are arranged symmetrically 
along the main scan direction, in the nozzle arrays 
102-(1) and 102-(2) having the same diameters and 
adapted to discharge the same color ink droplets D and 
disposed at the left and right sides in Fig. 1 , periods T" 

10 of arrangement of the ink nozzles 101 are the same, but 
phases "t" are deviated by a half period, i.e. "t = T/2". 
[0018] Incidentally, in the Y, M and C, by using the 
large and small arrays regarding M and C and using only 
the large arrays regarding Y, a driving-in (discharging) 

15 amount of the liquid droplet can be reduced in compar- 
ison with the formation of the image using the dense and 
sparse inks. In particular, by selecting the liquid amount 
of the small droplet smaller than 1 pi, even when the 
image quality is greatly influenced by difference in the 

20 droplet liquid amount, the same image quality can be 
achieved as the usage of the dense and sparse inks. 
[0019] Incidentally, in the ink jet head 100 according 
to the illustrated embodiment, since the ink nozzles 101 
are arranged with density of "600 dpi (dot per inch)" in 

25 each nozzle array 102, the period m V of the arrange- 
ment of the ink nozzles 101 becomes about "42 (urn)". 
[0020] Further, in the ink jet head 1 00 according to the 
illustrated embodiment, arrangement pitch of the large 
amount nozzle arrays 102-L and arrangement pitch of 

30 the small amount nozzle arrays 1 02-S are "1 .376 (mm)", 
and arrangement pitch of the adjacent same color noz- 
zle arrays 102 is "0.254 (mm)". In this case, an ink sup- 
ply port 111 is disposed between the adjacent large 
amount nozzle array 1 02-L and small amount nozzle ar- 

35 ray 102-S. 

[0021] Namely, the large amount nozzles 101-L and 
the small amount nozzles 101-S corresponding to the 
same ink supply port 111 are staggered with a period of 
about "21ftim) w along the main scan direction. Further, 

40 the small amount nozzles 101-S in the small amount 
nozzle array 1 02-S are arranged to be pinched between 
the large amount nozzles 101-L on both sides of the 
main scan direction. 

[0022] As shown in Fig. 2B, the ink jet head 100 ac- 
45 cording to the illustrated embodiment has an orifice 
plate 104 and a silicon substrate 105 which are laminat- 
ed. The ink nozzles 101 are formed in the orifice plate 
104 are integrally communicated with each other within 
the interior of the orifice plate 1 04 regarding the adjacent 
so same color nozzle arrays 102. 

[0023] For example, the silicon substrate 105 com- 
prises silicon (100) and, as shown in Fig. 2A, heat gen- 
erating elements 107 as ink discharging means are 
formed on a surface of the substrate in correspondence 
55 to positions of the ink nozzles 101 . The ink droplet D is 
discharged from the ink nozzle 101 by causing ink bub- 
bling by means of the heat generating element 107. 
[0024] However, since there are large and small ink 
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nozzles 101 as mentioned above, first heat generating 
elements 107-L having a first area of "26 x 26 (*im)" are 
formed at positions corresponding to the large diameter 
ink nozzles 1 01 -L and second heat generating elements 
107-S having a second area of "22 x 22 (jim)" are 
formed at positions corresponding to the small diameter 
ink nozzles 101-S. 

[0025] Driving circuits 1 08 are formed at positions ad- 
jacent to the heat generating elements 107 in the main 
scan direction, and the adjacent heat generating ele- 
ments 1 07 are connected to the driving circuit 1 08. Fur- 
ther, a plurality of connection terminals 109 are formed 
on the surface of the silicon substrate 105 at positions 
in the vicinity of both ends in the sub scan direction, and 
the driving circuits 108 are connected to the connection 
terminals 109. 

[0026] Since the ink supply ports 111 for every adja- 
cent same color nozzle arrays 1 02 are formed in the sil- 
icon substrate 1 05, as shown in Fig. 2B, each ink supply 
port 111 is communicated with the adjacent same color 
nozzle arrays 102 commonly. Incidentally, since the ink 
supply port 111 is formed in the silicon substrate 105 
comprised of silicon (100) by anisotropy etching, a 
cross-sectional shape thereof becomes trapezoidal. 
[0027] As shown in Figs. 3 to 5, the ink jet head 100 
according to the illustrated embodiment is formed as a 
part of an ink jet printer 200 and is mounted on a carriage 
201 of the ink jet printer 200 as shown in Figs. 4 and 5. 
[0028] More specif ically, as shown in Fig. 3, the ink jet 
head 100 according to the illustrated embodiment is 
mounted to a head main body 202, and, as shown in 
Fig. 5, the head main body 202 is mounted to the car- 
riage 201. Y, M and C ink cartridges 202-Y, 202-M and 
202 -C are detachably mounted to the carriage 201 so 
that Y, M and C color inks are supplied from these ink 
cartridges 202-Y, 202-M and 202-C to the Y, M and C 
nozzle arrays 102-Y, 102-M and 102-C. 
[0029] Further, as shown in Fig. 4, the ink jet printer 
200 according to the illustrated embodiment includes a 
main scan mechanism 204 and a sub scan mechanism 
205, and the main scan mechanism 204 serves to sup- 
port the carriage 201 for a shifting movement in the main 
scan direction and the sub scan mechanism 205 serves 
to shift a print medium P at a position opposed to the ink 
jet head 100. 

[0030] Further, the ink jet printer 200 according to the 
illustrated embodiment has an integration control circuit 
(not shown) including a microcomputer, driver circuits 
and the like, and operations of the ink jet head 1 00, main 
scan mechanism 204 and sub scan mechanism 205 are 
controlled integrally ortotally by means of the integration 
control circuit. 

[0031] In the above-mentioned arrangement, the ink 
jet printer 200 according to the illustrated embodiment 
can form a color image on a surface of the print medium 
P. In this case, the print medium P is shifted in the sub 
scan direction by the sub scan mechanism 205 and the 
ink jet head 100 is reciprocally shifted in the main scan 



direction by the main scan mechanism 204. In this case, 
since the ink droplets D are discharged onto the print 
medium P from the ink nozzles 101 of the ink jet head 
100, a dot matrix color image is formed by adhereing 

5 the ink droplets D to the print medium P. 

[0032] In the ink jet printer 200 according to the illus- 
trated embodiment, plural operation modes are set in a 
changeable manner and various printing operations are 
performed in correspondence to the operation modes. 

10 For example, in a high image quality mode as a funda- 
mental mode, when the ink jet head 100 is reciprocally 
shifted in the main scan direction, ail of the nozzle arrays 
1 02 are activated in the forward stroke and the rearward 
stroke. 

15 [0033] As shown in Fig. 1 , regarding the ink jet head 
100 according to the illustrated embodiment, as men- 
tioned above, in the nozzle arrays 102-(1) and 102-(2) 
having the same diameters and adapted to discharge 
the same color ink droplets D and disposed at the left 

20 and right sides in Fig . 1 , the periods T of arrangement 
of the ink nozzles 101 are the same and the phases are 
deviated by the half period T. Thus, as mentioned 
above, by activating ail of the nozzle arrays 102, pixels 
generated by the ink droplets D can be arranged on the 

25 print medium P with the period of Y in the sub scan di- 
rection. 

[0034] Further, in the ink jet printer 200 according to 
the illustrated embodiment, a secondary color can be 
formed falsely by adjusting density of Y, M and C color 

30 pixels, and, in the ink jet head 100 according to the il- 
lustrated embodiment, regarding the M and C colors, the 
large amount ink droplet D-L and the small amount ink 
droplet D-S are selectively discharged. Thus, since M 
color large and small pixels and C color large and small 

35 pixels can be formed freely, the density of the secondary 
color pixels falsely formed can be increased. 
[0035] In this case, average dot diameters of the large 
amount ink droplet D-L and the small amount ink droplet 
D-S on the print medium P are within about 48 jim and 

40 about 36 jim, respectively. 

[0036] Incidentally, regarding the Y color, although 
only the large amount ink droplets D-L are discharged, 
since the Y color is akin to a white color of the print me- 
dium P, it is less necessary to form the large and small 

45 pixels. 

[0037] Incidentally, in order to realize further high im- 
age quality, it is proper that the dot diameter of the small 
amount ink droplet D-S be about 20 jim. The reason is 
that, in a view point of pixel recognition ability, a lower 

so limit is reached by the dot diameter of about 20 jim. Re- 
garding this, when it is assumed that the ink droplet is 
driven in a paper having a blur rate of about 2%, the 
discharging amount corresponds to about 0.5 pi. 
[0038] Further, regarding a combination of the small 

55 amount ink droplet D-S and the large amount ink droplet 
D-L, it is preferable that the large amount be greater than 
the small amount by integral number (greater than 2) 
times in order to achieve high gradation. 
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[0039] Among the plural operation modes, in a high 
speed mode, when the ink jet head 100 is reciprocally 
shifted in the main scan direction, only the large amount 
nozzle arrays 102-L are activated in the forward and 
rearward strokes. In this case, it is preferable that a dis- 
tance between the nozzle arrays is widened so that the 
plurality of respective large amount nozzle arrays 1 02-L 
are not influenced by air flows in shifting directions of 
the inkdroplets D. Namely, as the arranging order of the 
large amount nozzle arrays 102-L and small amount 
nozzle arrays 1 02-S corresponding to the same ink sup- 
ply port 111, the illustrated embodiment in which the 
large amount nozzles are disposed on both ends in the 
main scan direction is preferred. 
[0040] Now, the influence of the air flow will be ex- 
plained with reference to Fig. 6. 

[0041] In the ink jet head 100 according to the illus- 
trated embodiment, as mentioned above, the large 
amount nozzle arrays 1 02-L are disposed at the first col- 
umns and the small amount nozzle arrays 1 02-S are dis- 
posed at the second columns regarding the shifting di- 
rections along the main scan direction, and the large 
amount nozzle arrays 102-L are also disposed at third 
columns regarding the shifting directions along the main 
scan direction. Namely, the large amount nozzle arrays 
102-L are disposed on both side of each small amount 
nozzle arrays 102-S disposed at each second column. 
[0042] With this arrangement, as shown in Fig. 6, air 
flows caused by the targe amount nozzle arrays are gen- 
erated on both sides of the small amount nozzle array. 
Although such airflows affect an influence upon the dot 
placement accuracy of the small amount nozzle, in com- 
parison with a case where the large amount nozzle is 
disposed only at one side of the small amount nozzle, 
when the large amount nozzles are disposed on both 
side of the small amount nozzle, since the small amount 
nozzle is influenced by the air flows from both large 
amount nozzles, the droplet is not deviated or offset to- 
ward one side, thereby stabilizing the image. 
[0043] Further, when the small droplet is discharged, 
although there is a tendency that a mist amount for the 
main droplet in comparison with the large droplet dis- 
charging increases, the floating mist generated upon 
discharging of the small droplet can be shifted toward 
the head by the influence of the air flows of the large 
nozzles disposed on both sides of the small droplet noz- 
zle. 

[0044] In the illustrated embodiment, since the large 
amount nozzle arrays are disposed on both sides of all 
small amount nozzle arrays, the high quality print is per- 
mitted. 

(Alterations of embodiment) 

[0045] The present invention is not limited to the 
above-mentioned embodiment, and various alterations 
can be made without departing from the scope of the 
invention. For example, in the above-mentioned embod- 



iment, while an example that the construction of the ink 
jet head 100 is simplified by providing only the large 
amount nozzle arrays 102-YL(1) and 102-YL(2) for the 
Y color which affects less influence upon the image 
s quality was explained, as is in an ink jet head 1 20 shown 
in Fig. 7, for all of Y, M and C colors, the large amount 
nozzle arrays 102-L(1) and 102-L(2) and the small 
amount nozzle arrays 102-S(1) and 102-S(2) can be 
provided. 

[0046] Further, in the above-mentioned embodiment, 
while an example that the Y, M and C nozzle arrays 1 02 
are provided in the ink jet head 100 was explained, K 
(black) nozzle arrays 102 may further be added and/or 
nozzle arrays 102 for a color or colors other than the Y, 
M and C colors may be added (both not shown). 
[0047] Similarly, in the above-mentioned embodi- 
ment, while an example that only the ink jet head 100 
for the Y, M and C colors is mounted to the Inkjet printer 
200 was explained, an ink jet head for a K color may 
further be mounted and/or ink jet head(s) for color(s) 
other than the Y, M and C colors may be mounted (both 
not shown). 

[0048] Further, in the above-mentioned embodiment, 
while an example that, when the ink jet printer 200 re- 
ciprocally shifts the ink jet head 100 in the main scan 
direction, all of the nozzle arrays 102 are always acti- 
vated was explained, for example, when the ink jet head 
100 is shifted to the right in Fig. 1, only the right side 
nozzle arrays 102-(1) may be activated, and, when the 
head is shifted to the left, only the left side nozzle arrays 
102-(2) may be activated. 

[0049] Further, in the above-mentioned embodiment 
while an example that the nozzle arrays are disposed 
symmetrically on the ink jet head 100 in the main scan 
direction and the ink jet head 100 is operated in both the 
forward and rearward strokes of the reciprocal shifting 
movement along the main scan direction was explained, 
for example, only when an ink jet head (not shown) hav- 
ing a construction corresponding to the right half of Fig. 
1 is shifted to the right, the head may be operated. 
[0050] Further, in the above-mentioned embodiment, 
while an example that each of the ink supply ports 111 
has the trapezoidal cross-sectional shape by forming 
the ink supply ports in the silicon substrate 105 made of 
silicon (100) by the anisotropy etching was explained, 
as is in an ink jet head 130 shown in Fig. 8, by forming 
ink supply paths 132 in the silicon substrate 105 made 
of silicon (100) by the anisotropy etching, each of the 
ink supply paths may have a straight cross-sectional 
shape. Further, by forming the ink supply paths by laser 
processing or sand blast other than the anisotropy etch- 
ing, each of the ink supply paths may have the straight 
shape regardless of the face orientation of the silicon 
substrate. 

[0051] Further, in the above-mentioned embodiment, 
while an example that the large and small ink nozzle ar- 
rays 1 02-L and 1 02-S and the large and small heat gen- 
erating elements 107-L and 107-S are combined to dis- 
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charge the large and small ink droplets D was explained, 
for example, the large and small heat generating ele- 
ments 107-L and 107-S may be combined with ink noz- 
zle arrays 102 having a fixed size or heat generating 
elements 107 having a fixed size may be combined with 
the large and small ink nozzle arrays 102. 
[0052] Further, in the above-mentioned embodiment, 
while an example of the heat generating elements 107 
was illustrated as the ink discharging means for dis- 
charging the ink droplets D from the ink nozzles 101 , in 
place of the heat generating elements, vibrating ele- 
ments (not shown) may be used. Further, in the above- 
mentioned embodiment, while various numerical values 
were concretely indicated, of course, the indicated val- 
ues may be changed. 

[0053] As mentioned above, in the ink jet head ac- 
cording to the present invention, since the large amount 
nozzle arrays are disposed on both sides of each small 
amount nozzle array in the shifting directions along the 
main scan direction, deflection of the discharging direc- 
tion of the ink droplet caused by the air flow can be totally 
reduced in average, with the result that relative displace- 
ment between the dot placement positions of the ink 
droplets discharged from the plural nozzle arrays can 
be prevented, thereby enhancing the quality of the print 
image. 

[0054] Furthermore, in the ink jet head 1 00 according 
to the present invention, when the color image is formed, 
since the large amount ink droplet D-L and the small 
amount ink droplet D-S can selectively be used, density 
of secondary color pixels of the image to be formed can 
be increased, thereby achieving the good image quality. 
In addition, when only the large amount nozzle arrays 
1 02-YL(1 ) and 1 02-YL(2) are used for the Y color which 
affects less influence upon the image quality, the con- 
struction of the head can be simplified, with the result 
that the weight of the head can be reduced and produc- 
tivity can be enhanced. 

[0055] Further, in the ink jet head 1 00 according to the 
present invention, two same color nozzle arrays 1 02 are 
provided for each color and the ink supply port 111 is 
communicated with the two respective same color noz- 
zle arrays 1 02. Thus, the number of the ink supply ports 
is reduced, with the result that the construction of the 
inkjet head 1 00 is simplified and productivity can be en- 
hanced. 

[0056] Since the large amount nozzle arrays are dis- 
posed at first columns and the small amount nozzle ar- 
rays are disposed at second columns on both sides of 
the shifting directions along the main scan direction, the 
deflection of the ink droplet caused by the first air flows 
is totally reduced. 
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ed in a sub scan direction and in which, when said 
head is shifted in the main scan direction, an ink 
droplet is discharged from any ink nozzle toward the 
print medium, said head comprising: 

5 

a plurality of first nozzle arrays including noz- 
zles arranged along the main scan direction 
and adapted to discharge ink droplets and; 
a plurality of second nozzle arrays including 
w nozzles for discharging ink droplets each hav- 

ing an amount smaller than that of said first noz- 
zle arrays arranged in the main scan direction; 

and wherein 

15 said first nozzle arrays are disposed adjacent 

to and on both sides of each of said second nozzle 
array. 

2. An inkjet head according to claim 1 , wherein at least 
20 one of the adjacent first nozzle arrays discharges 

ink having a color different from a color of ink dis- 
charged from said second nozzle array. 

3. An ink jet head according to claim 1 , wherein said 
25 first and second nozzle arrays are disposed sym- 
metrically in the main scan direction. 

4. An ink jet head according to claim 1, wherein the 
adjacent first and second nozzle arrays are commu- 

30 nicated with a common ink supply port. 

5. An ink jet head according to claim 1 , wherein said 
head is reciprocally shifted in the main scan direc- 
tion, and said first nozzle arrays are disposed at f irst 

35 columns and said second nozzle arrays are dis- 
posed at second columns on both side of the recip- 
rocal directions. 

6. An ink jet head according to claim 1 , wherein an or- 
40 ffice plate in which at least said nozzle arrays are 

formed is laminated with a silicon substrate in which 
at least said ink supply ports are formed, and said 
silicon substrate is made of silicon (110). 

45 7. An ink jet printer comprising: 

an ink jet head according to claim 1 ; 

a main scan mechanism for shifting said inkjet 

head in a main scan direction; 

so a sub scan mechanism for shifting a print me- 

dium in a sub scan direction at a position op- 
posed to said ink jet head; and 
an integration control circuit for integrally con- 
trolling operations of said ink jet head, said 

55 main scan mechanism and said sub scan 

mechanism. 



An ink jet head which is shifted in a main scan di- 
rection at a position opposed to a print medium shift- 



8. An ink jet head which has nozzles for ink droplets 
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for Y (yellow), M (magenta) and C (cyan) colors in- 
dependently and which is shifted in a main scan di- 
rection at a position opposed to a print medium shift- 
ed in a sub scan direction and in which, when said 
head is shifted in the main scan direction, an ink 5 
droplet is discharged from any ink nozzle toward the 
print medium, said head comprising: 

a plurality of first nozzle arrays including noz- 
zles arranged along the main scan direction 10 
and adapted to discharge ink droplets and; 
a plurality of second nozzle arrays including 
nozzles for discharging ink droplets each hav- 
ing an amount smaller than that of said f irst noz- 
zle arrays arranged in the main scan direction; *s 

and wherein 

said nozzles for the C and M colors constitute 
said first nozzle array and said second nozzle array, 
and said nozzles for the Y color constitute said first ?o 
nozzle array. 

9. An ink jet head according to claim 8, wherein said 
nozzle arrays for the Y, M and C colors are disposed 
symmetrically with respect to said nozzle arrays for 25 
the Y color in the main scan direction. 

10. An ink jet head according to claim 8, wherein an ink 
supply port is commonly communicated with the ad- 
jacent nozzle arrays for the same color. so 

11. An ink jet printer comprising: 

an ink jet head according to claim 8; 
a main scan mechanism for shifting said ink jet 35 
head in a main scan direction; 
a sub scan mechanism for shifting a print me- 
dium in a sub scan direction at a position op- 
posed to said ink jet head; and 
an integration control circuit for integrally con- 40 
trolling operations of said ink jet head, said 
main scan mechanism and said sub scan 
mechanism. 
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